Human aging alters the first phase of the molecular response to stress in T-cells.
This study examines how age affects the first phase of the heat shock response in human T-cells. To understand how age alters transcriptional regulation of the heat shock genes, a cross-sectional study was conducted utilizing human T-cells enriched from peripheral blood lymphocytes of healthy young (20-40 years old) and old (>70 years old) donors. Nuclear run-on analysis revealed a 66% reduction in hsp70 transcription rates in old compared to young nuclei harvested from T-cells exposed to a brief 42 degrees C heat shock. To determine if one or more protein transactivators of the proximal and distal promoter regions of the hsp70 gene were affected by age, gel shift analysis was performed. Both HSF1 and SP1 DNA-binding were reduced with age but no reduction was noted in CCAAT-DNA binding. Western blot analysis indicated that HSF1 but not HSF2 protein levels were reduced in aged donor samples. These data suggest that human T-cell senescence involves a multi-factorial mechanism that diminishes an important transcriptional response to thermal stress. The results are discussed relative to recent studies that support a multi-factorial mechanism for age-dependent attenuation of the heat shock transcription factor.